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Abstract

Objective To examine the impact of concordant and discordant

comorbidities on patients’ assessments of providers’ adherence to

diabetes-specific care guidelines and quality of chronic illness care.

Research design and methods A population-based survey of 3761

adults with type 2 diabetes, living in Queensland, Australia was

conducted in 2008. Based on self-reports, participants were grouped

into four mutually exclusive comorbid categories: none, concordant

only, discordant only and both concordant and discordant.

Outcome measures included patient-reported providers’ adherence

to guideline-recommended care and the Patient Assessment of

Chronic Illness Care (PACIC), which measures care according to

the Chronic Care Model. Analyses using the former measure

included logistic regressions, and the latter measure included

univariate analysis of variance, both unadjusted and adjusted for

sampling region, gender, age, educational attainment, diabetes

duration and treatment status.

Results Having concordant comorbidities increased the odds of

patient-reported providers’ adherence for 7 of the 11 guideline-

recommended care activities in unadjusted analyses. However, the

effect remained significant for only two provider activities (reviews

of medication and/or complications and blood pressure examina-

tions) when adjusted. A similar pattern was found for the both

concordant and discordant comorbidity category. The presence of

discordant comorbidities influenced only one provider activity

(blood pressure examinations). No association between comorbidi-

ty type and the overall PACIC score was found.

Conclusions Comorbidity type is associated with diabetes-specific

care, but does not seem to influence broader aspects of chronic ill-

ness care directly. Providers need to place more emphasis on care

activities which are not comorbidity-specific and thus transferable

across different chronic conditions.
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Introduction

Ageing of populations has contributed to

increasing chronic disease burden. With

increasing age, prevalence of comorbidity (the

simultaneous presence of one or more addi-

tional conditions) also increases, further com-

pounding the chronic disease burden.1–3

Effective management of chronic diseases like

diabetes requires an understanding of the effect

of comorbidity on chronic illness care. This

can then inform the design and assessment of

chronic disease management interventions.4

For most people living with diabetes, comor-

bidity is common and complicates the provi-

sion of high quality care.5 Research into the

relationship between comorbidity and quality

of diabetes care has been contradictory. While

some research has indicated that comorbidities

may lower the care received by the patient,6,7

others suggest that the burden of comorbidities

has no effect on the quality of care8 or indeed

can improve the care provided.9–11 Differences

in the type of comorbidities have been sug-

gested as a factor contributing to the inconsis-

tency in reported findings.12 Thus, the presence

of discordant comorbidities (those that do not

share the same pathogenesis or treatment

approach as diabetes, e.g. cancers, arthritis) or

comorbidities with a higher symptom burden

than diabetes are the ones likely to have a neg-

ative impact on the management of diabetes,13

while concordant comorbidities (e.g. heart dis-

ease, renal disease) may improve the quality of

diabetes care.14,15 Another observation has

been that specific comorbidities which expose

patients to the health system may also have an

important role in promoting diabetes care.12

Piette and Kerr12 recommended further

research on the impact of comorbidity types on

self-management support and coordinated care

through patient-centred measures, proposing

the Patient Assessment of Chronic Illness Care

(PACIC)16 as one potentially useful measure.

Similarly, Glasgow et al.16 suggested investigat-

ing the relationship between the PACIC and

comorbidity measures using more than just a

comorbidity count. The PACIC measures the

extent to which patients report receiving care

that is consistent with the dimensions of the

Chronic Care Model (CCM). The CCM is a

comprehensive, evidence-based framework for

improving care processes for those with chronic

diseases such as diabetes. The CCM empha-

sizes the enhancement of diabetes care through

the use of evidence-based, planned, coordi-

nated multidisciplinary care involving five basic

elements: (i) reorganization of practice systems

and provider roles; (ii) improved patient self-

management support; (iii) increased access to

decision support; (iv) greater availability and

use of clinical information and (v) better use of

community resources.17 A growing body of evi-

dence indicates that this more proactive and

integrated approach to the management and

treatment of diabetes results in improved qual-

ity of life and health outcomes for patients

with diabetes.18,19 The present study thus aims

to assess whether patients with concordant

and/or discordant comorbidities receive better

quality of diabetes care from their perspectives.

In addition, patients’ reports of their health-

care providers’ adherence to recommended dia-

betes-specific care will be examined in relation

to concordant and/or discordant nature of

comorbidities. We also aim to assess the

impact of specific comorbidities on patient-

assessed quality of care.

Research design and methods

Participants

Data reported here are taken from the baseline

survey of a longitudinal, prospective cohort

study, the Living with Diabetes Study (LWDS)

conducted in 2008. Participants were recruited

from the National Diabetes Services Scheme

(NDSS), an Australian government initiative

that delivers diabetes-related products at subsi-

dized prices to registrants and covers 80–90%
of the Australian population diagnosed with

diabetes.20 A sample of 14 439 adult NDSS

registrants living in Queensland, Australia, was

invited to participate. Oversampling occurred

in an outer metropolitan, a developing
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suburban and a coastal agricultural area of

policy interest. A detailed description of the

study has been reported elsewhere.21

Completed self-report questionnaires were

returned by 3951 participants, yielding a partic-

ipation rate at baseline of 29%. Ninety five per

cent (n = 3761) of participants were verified as

having type 2 diabetes using NDSS registration

data and are included the analyses presented

here. Analyses using aggregated NDSS data

showed that individuals who accepted the invi-

tation to participate were largely similar to

those who did not, although individuals were

more likely to participate if they were aged

over 60, and Indigenous Australians were less

likely to participate.22 Ethics approval for the

study was granted by the University of Queens-

land’s Behavioural and Social Sciences Ethical

Review Committee.

Principal measures

Comorbidity

Diabetes concordant (heart disease, stroke,

renal disease, neuropathy, eye complications,

erectile dysfunction, poor peripheral circula-

tion, foot ulcers, gangrene) and discordant

(mental health conditions, asthma, cancers,

osteoporosis, arthritis, chronic obstructive pul-

monary disease, Alzheimer’s/dementia, sub-

stance use disorder) comorbid conditions were

identified based on self-report. Respondents

were asked to indicate which of the listed con-

ditions they had ever been told they had by a

doctor or nurse. Patients were grouped into

mutually exclusive comorbidity categories: (i)

no comorbid conditions; (ii) concordant co-

morbid conditions only; (iii) discordant comor-

bid conditions only; (iv) both concordant and

discordant comorbid conditions.

Quality of diabetes care

The first measure was the respondents’ reports

on 11 recommended care quality indicators

based on Australian diabetes management

guidelines.23 Participants indicated whether a

member of their health-care team had under-

taken each of the activities in the preceding

12 months. A summary measure for providers’

adherence to care activities in the guidelines

was computed by simply adding the responses

on 11 care activities undertaken. The second

measure was the Patient Assessment of

Chronic Illness Care (PACIC), which measures

the extent to which patients report receiving

care (for their diabetes in the preceding

6 months) that is consistent with the dimen-

sions of the CCM. A recent assessment of 31

measures of quality of care designed for use in

people with chronic illness found the PACIC

to be the most appropriate instrument, as

determined by its psychometric properties and

perceived applicability and relevance.24 The

PACIC consists of 20 items, each of which is

scored on a 5-response scale: 1 (none of the

time) being the lowest point on the scale and 5

(always) being the highest. The overall PACIC

score is the average of the scores for all items

answered. Higher scores indicate higher quality

of care.

Statistical analyses

Descriptive analyses provided frequencies,

means and standard deviations on participant

characteristics and other health-care-related

variables, including the receipt of multidisci-

plinary care. Chi-square analyses were used to

assess the association between comorbidity

type and categorical covariates. Logistic regres-

sion was used to analyse the effect of comor-

bidity type on the patient-reported health-care

providers’ adherence to recommended reviews,

examinations and tests, firstly in an unadjusted

model and then a multivariable model. Covari-

ates in the adjusted model included sampling

region, gender, age, educational attainment,

duration of living with diabetes and treatment

status (insulin, oral medications or neither).

For analyses involving the overall PACIC

score, data were included only for the 86% of

diabetes patients who answered 11 or more of

the 20 PACIC items. Differences in the overall

PACIC score among participants with various

types of comorbidities were investigated

through analysis of variance (ANOVA); firstly in

© 2013 John Wiley & Sons Ltd
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an unadjusted model and then in a multivari-

able model using the same covariates as out-

lined above. The relationship between

multidisciplinary care and either the PACIC or

the summary measure of providers’ adherence

to guideline-recommended care was determined

by using ANOVA. We found, as expected, that

having concordant and/or discordant comor-

bidities was associated with more visits to spe-

cialists/providers, and this in turn led to

getting more guideline-recommended care and

higher PACIC scores (data not shown). All

these findings are consistent with multidisci-

plinary care being an intermediate variable (in

the pathway between comorbidity type and

PACIC/guideline adherence), and hence, it was

not included in the adjusted model. All analy-

ses were conducted using SPSS statistical soft-

ware (IBM® SPSS® Statistics 20.0, Chicago,

IL, USA).

Results

Description of the sample

A total of 3761 persons with type 2 diabetes

responded to the LWDS survey in 2008. Partic-

ipants’ mean age was 62.5 years (SD = 10.88;

range 22 to 94), 55.3% were male, 47.8% did

not finish high school, and 29.2% were

divorced, widowed, separated or had never

married. One-third reported an annual house-

hold income of < $20 000, two-thirds lived in a

major city, and only 1.8% were from an Aus-

tralian Aboriginal or Torres Strait Islander

background. Median time since diagnosis with

diabetes was 6 years with the interquartile

range of 3 to 10. Among the respondents,

18.2% required insulin (with or without oral

medications) and 60.4% oral medication for

management of their type 2 diabetes. Half of

the respondents had a BMI of 30 or more

(obese or morbidly obese). The number of

types of providers visited by the participants in

the last 12 months was used to determine the

extent to which their care was multidisciplinary

in nature. As 98% of participants reported vis-

iting general practitioners, they were excluded

from the list of provider types in this analysis.

Among the remaining types of providers, 35%

of the participants reported visiting four to

eight provider types, 41% visiting two to three

types, 15% visiting only one type and 9% did

not report visiting any of the providers. One or

more of the listed comorbidities was reported

by 82.4% of the participants, with a mean of

2.4 comorbidities (SD = 2.10; range from 0 to

13). Of 3758 participants with the available

data, 17.6% (n = 662) reported having none of

the listed comorbidities, 18.9% (n = 711) had

concordant comorbidity only, 22% (n = 828)

had discordant comorbidity only and 41.4%

(n = 1557) had both concordant and discordant

comorbidities.

Patient-reported health-care providers’

adherence to guidelines

The proportions of participants by comorbidity

type who reported receiving each of the guide-

line-recommended activities (reviews/examina-

tions/tests) from their health-care team in the

past 12 months are shown in Table 1. For each

activity, at least 50% of patients reported that

it was conducted by health-care providers as

recommended. Adherence to guidelines for

blood tests and blood pressure checks was

common, whereas reviews of lifestyle and self-

management activities were comparatively low.

Compared to participants with no comorbid-

ity in unadjusted analyses, those with concor-

dant comorbidities were significantly more

likely to report that their health-care team

undertook reviews of medications and/or com-

plications and self-tested blood glucose read-

ings, conducted examinations of their feet, eyes

and blood pressure and tested their cholesterol

level and kidney function (Table 2). When

adjusted, these associations remained signifi-

cant only for reviews of medications and/or

complications (OR = 1.37; 1.03–1.82) and

blood pressure checks (OR = 3.02; 1.10–8.28).
With the exception of cholesterol tests, the

same pattern of significance was found for dia-

betic patients who reported both concordant

and discordant comorbidities.

© 2013 John Wiley & Sons Ltd

Health Expectations, 18, pp.1621–1632

Comorbidity type and diabetes care, E Aung et al.1624



The only patient-reported health-care pro-

vider activity associated with having discordant

comorbidities was blood pressure examina-

tions, and it was significant in both the unad-

justed (OR = 2.68; 1.29–5.53) as well as the

adjusted (OR = 2.84; 1.35–5.98) analyses. Dia-

betic patients in the discordant comorbidity

only group were more likely to receive blood

pressure examinations than those with no com-

orbidity, although the effect was weaker than

for the concordant comorbidity only group or

the both concordant and discordant comorbidi-

ty group.

An investigation of the covariates that were

included in the adjusted model revealed that

both age and treatment status were signifi-

cantly associated with receiving reviews of

medications and/or complications and self-

tested blood glucose readings as well as exam-

inations of feet, eyes and blood pressure and

tests of cholesterol and kidney function

(P < 0.001 to 0.05). For every 10 year increase

in age, adherence to guidelines was between

1.10 and 1.53 times more likely. Insulin-requir-

ing patients were 1.38 to 3.43 times, and those

on oral medications were 1.46 to 2.28 times

more likely to report that their health-care

team undertook these activities. In addition,

those requiring insulin were 1.98 (1.14–3.43)
times and those on medications were 2.24

(1.54–3.26) times more likely to get HbA1c

tests although getting HbA1c tests was not

associated with comorbidity type. Duration of

diagnosis with diabetes had a significant effect

on receiving two of the activities. Patients with

longer diabetes duration were more likely to

receive recommended eye examinations from

their health-care provider (OR = 1.19; 1.04–
1.37), but were less likely to have their self-

tested blood glucose readings reviewed

(OR = 0.90; 0.81–0.99). Gender had a signifi-

cant effect on receiving dietary review and kid-

ney function tests, with men less likely to get

the former (OR = 0.76; 0.66–0.88) and more

likely to get the latter (OR = 1.47; 1.14–1.90).
Educational attainment had an effect only on

getting physical activity reviews, with the uni-

versity graduates getting more reviews than

those with trade/apprenticeship (OR = 0.72;

0.54–0.94), certificate/diploma (OR = 0.68;

0.52–0.90) and year 12 education or equivalent

(OR = 0.74; 0.56–0.98).
Because age, treatment status and disease

duration are markers of disease severity and

Table 1 Percentages of participants who reported receiving guideline-recommended care in the past 12 months

Activity (recommended frequency)23 N

% of respondents in each category:

No

comorbidity (%)

Concordant

comorbidity

only (%)

Discordant

comorbidity

only (%)

Both concordant

and discordant

comorbidities (%)

Review: (once per year)

Physical activity 3425 64.7 62.4 63.1 61.0

Diet 3445 53.5 49.5 55.3 54.1

Self-management regime 3337 47.6 51.6 51.6 48.7

Medications and/or complications 3513 73.5 81.7 75.4 80.8

Self-tested blood glucose

readings (3 monthly)

3551 65.2 73.0 64.5 71.1

Examine

Feet (every 6 months) 3570 62.2 68.6 61.9 71.8

Eyes (at least every 2 years) 3581 75.6 80.9 74.0 82.3

Blood pressure (every 6 months) 3680 96.5 99.3 98.6 99.0

Test: (once per year)

Cholesterol level (blood lipids) 3641 95.6 97.7 96.5 97.1

HbA1c levels 3445 95.0 96.5 95.5 95.3

Kidney function (blood creatinine

/urine protein)

3438 88.4 92.9 88.7 91.6
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progression, they are therefore likely to be

associated with the presence of concordant

comorbidity and may act as confounders.

Indeed, we tested these associations using chi-

square analysis and showed that the older par-

ticipants, those who were insulin-requiring or

taking oral medications to control their diabe-

tes and those with longer duration of diabetes

were more likely to report having concordant

comorbidities (all P < 0.001). The effects of

these covariates are apparent when comparing

the unadjusted with the adjusted models in

Table 2 and may account for the attenuation

of the association between type of comorbidity

and patient-reported providers’ adherence to

guidelines.

Patient-assessed quality of care measured by

the PACIC

We found no significant association between

the overall PACIC score and comorbidity type

in either the unadjusted (P = 0.745) or the

adjusted model (P = 0.727) (Table 3).

We also investigated each comorbidity inde-

pendently. Both unadjusted and adjusted

analyses showed similar results on significance

of most differences. Among participants with

discordant comorbidities, adjusted analysis of

the effect of specific comorbidities on the over-

all PACIC score revealed that participants with

a history of asthma reported significantly better

quality of care (mean = 2.41; 95% CI = 2.22–
2.40) than those who did not (mean = 2.31;

95% CI = 2.29–2.53) with the mean difference

of �0.1 (�0.20 to �0.004) and significance

level of P = 0.041 (Fig. 1). Although consider-

able differences in overall PACIC scores

between those who had Alzheimer’s disease,

dementia, schizophrenia, substance use disorder

or malignant melanoma and those who did not

were observed, the differences were not statisti-

cally significant, most probably due to the

insufficient number of participants with those

conditions. The adjusted analysis showed a

trend for patients with a history of osteoporo-

sis to report better care (P = 0.055) with the

mean difference of �0.15 (�0.31 to 0.003).

For patients with concordant comorbidities,

a paradoxical finding was observed. Partici-

pants with a history of foot ulcers reported sig-

nificantly higher overall PACIC scores (than

those without) with a mean difference of �0.26

(�0.51 to �0.01); P = 0.041, while those with

poor circulation to the feet or legs reported sig-

nificantly lower scores with a mean difference

of 0.11 (0.02 to 0.20); P = 0.017. Although

there was a sizable difference in the overall PA-

CIC score between participants with and with-

out a history of gangrene and/or amputation,

the difference was not significant, again proba-

bly due to the small number of participants

with this condition.

Discussion

This is one of only a few studies investigating

the relationship between concordant and dis-

cordant comorbidities and diabetes care based

on patient assessments. It is also the only study

Table 3 Relationship between patient-assessed quality of care and comorbidity type

Overall PACIC score

Unadjusted Adjusted1

N Mean � SD SE P-value N Mean SE P-value

Comorbidity types

No comorbidity 565 2.41 � 1.08 0.04 0.745 553 2.35 0.06 0.727

Concordant comorbidity only 599 2.37 � 1.06 0.04 578 2.36 0.06

Discordant comorbidity only 700 2.36 � 1.01 0.04 683 2.29 0.06

Both concordant & discordant comorbidities 1356 2.35 � 1.05 0.03 1291 2.32 0.05

1adjusted for sampling region, gender, age, level of education, diabetes duration and treatment status.
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of this kind to use the PACIC as an outcome

measure. We have shown that, in unadjusted

analyses, patients with type 2 diabetes having

concordant comorbidities have an increased

likelihood of receiving guideline-recommended

care, but not chronic illness care in general (as

assessed by the PACIC measure). However, the

former associations for the most part did not

hold in multivariable models that controlled

for covariates.

Adjustment for age, treatment status and

diabetes duration resulted in a reduction in the

strength of association between having one or

more concordant comorbidities and patient-

reported adherence to guidelines. The adjusted

associations actually became non-significant for

five guideline-recommended activities. These

results lead to two major conclusions. First,

health-care providers are strongly influenced by

their patient’s age and treatment status when

making care decisions. Second, health-care pro-

viders do not view comorbidities in isolation

when giving care. Thus, several characteristics

such as being elderly, having concordant

comorbidities, or requiring insulin or oral med-

ications were all found to influence patient-

reported care positively. It is likely therefore

that diabetic patients with concordant comor-

bidities are more likely to report receiving foot

and eye examinations simply because providers

adjust the level of care to the severity of the

patients’ needs. Other studies have also found

that insulin-treated or older patients are more

likely to report getting eye examinations and/

or foot examinations.25–28

Previous studies that have reported diabetes

care outcomes for patients with concordant/

discordant comorbidities have not examined

providers’ support for self-care.13–15 We exam-

ined the latter and found that concordant com-

orbidities were not associated with greater

reporting of guideline-recommended reviews on

self-care behaviours (physical activity, diet and

self-management). Patients also reported that

such reviews were the least likely to occur. This

could reflect a lower priority in the minds of

health-care providers about such discussions

with patients even though these should be fun-

damental elements of the patient-centred

approach to hyperglycaemia.29 Alternatively, it

could be that both patient and provider faced

with multiple conditions may find that their

priorities need to be shifted towards managing

the complexities of medications, investigations

and care coordination. Nevertheless, the higher

the number of comorbidities regardless of their

concordant/discordant nature, the lower the

self-management ability of patients.30 This

highlights the importance of intensifying the

provision of lifestyle and self-management

reviews to those with any comorbidity regard-

less of its type.

2
2.1
2.2
2.3
2.4
2.5
2.6

Asthma* (n = 576)

COPD (n = 234)

Arthritis (n = 1 095)

Osteoporosis (n = 200)

Alzheimer's disease
(n = 7)

Dementia (n = 9)
    Schizophrenia/
psychosis (n = 20)Depression (n = 757)

Bipolar/manic
depression (n = 45)

Anxiety/nervous
disorder (n = 315)

Substance use
disorder (n = 75)

Malignant melanoma
(n = 129)

History of other
cancers (n = 280)

No
Yes

2
2.1
2.2
2.3
2.4
2.5
2.6

Kidney disease
(n = 245)

Heart disease
(n = 811)

Stroke (n = 196)

Nerve damage/
Neuropathy (n = 293)

      Poor circulation
to the feet/legs*

(n = 738)

Foot ulcers*  _
(n = 69)

Gangrene and/or
amputation (n = 18)

Eye complications
(n = 699)

Erectile dysfunction
(n = 736)

No
Yes

Figure 1 Mean overall PACIC score according to the presence or absence of specific discordant and concordant

comorbidities. Yes = have ever been told by a doctor or nurse that the participant has the condition; COPD = chronic

obstructive pulmonary disease; Analysis included only men for erectile dysfunction. *P < 0.05 Adjusted for sampling region,

gender, age, level of education, diabetes duration and treatment status. n = the number of participants with the condition.
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Our finding that type of comorbidity did not

influence patient-assessed quality of care as

measured by the PACIC is consistent with pre-

vious research. For example, other research

groups have reported that neither patient satis-

faction nor patient’s subjective ratings of the

quality of their care differ based on comorbidi-

ty type.31 Furthermore, several studies have

reported that there is little association between

the overall PACIC score and a count of the

number of comorbidities.16,32 So while comor-

bidity type influences providers’ adherence to

guidelines, comorbidities (whether counted or

categorized according to their concordant/dis-

cordant nature) do not influence overall care as

measured by the PACIC. There were neverthe-

less some specific associations between the

PACIC and certain individual comorbidities:

one discordant (asthma) and two concordant

(foot ulcers and poor circulation to the feet/

legs) conditions. All these reinforce the notion

that the concordant/discordant nature of the

comorbidities may have less effect on care than

does their tendency to bring the patient in con-

tact with health services,12 especially so in

terms of a generalized assessment of chronic

care. Having a chronic disease like asthma may

result in patients being more familiar with the

health-care environment, such as team care

and management plans.

Our finding of participants with foot ulcers

reporting higher PACIC scores indicates that

the clinical importance of this condition might

have been recognized by their health-care pro-

viders. On the other hand, our finding of an

association between lower CCM-congruent

care and having poor circulation to the feet/

legs indicates that generalist providers could

often miss elements of chronic care for this

condition (especially if there was no ulcera-

tion). Thus, for quality improvement, health-

care teams should give adequate attention to

specialist involvement in preventative aspects

of care, such as support for self-care.33 How-

ever, this finding must be interpreted with cau-

tion as it is also possible that patients with

symptoms such as leg pain, who were diag-

nosed as having peripheral vascular disease,

may have higher expectations in and report

less satisfaction with health care if they did not

get as much attention as those with foot

ulcers/gangrene did. Further research should

examine the impact of varying severity of

peripheral vascular disease on quality of care

in Australia, using more sophisticated diagnos-

tic data.

Our results suggest that discordant comor-

bidities do not compete with diabetes care,

whether it is measured by patient-reported pro-

viders’ guideline adherence or patient-assessed

quality of chronic care. Patients with discor-

dant comorbidities are even more likely to get

blood pressure examinations than those with

no comorbidity. In addition, having a discor-

dant comorbidity like asthma may result in

better patient-assessed quality of chronic care.

We identified two other studies reporting simi-

lar results. Voorham et al.14 concluded that

discordant comorbidities, even when incident,

did not affect the management of hyperglyca-

emia and hypertension in diabetic patients.

Woodard et al.15 reported that having discor-

dant only comorbidities (rather than no comor-

bidity) increased the odds of achieving

glycaemic and lipid control. In contrast, Penta-

kota et al.13 found that having discordant only

comorbidities lowered the care, only when visit

frequency was added to the multivariable

model. However, their study was limited to a

population of a particular health administra-

tion system and incident only diabetes. Differ-

ences in these findings may be explained by the

differences in the prevalence of a particular

subtype of discordant comorbidities, such as

mental health or chronic respiratory diseases,

among the study populations.

This study has both strengths and limita-

tions. One strength of our study is its popula-

tion-based sample with sufficient power to

detect association, and the ability to incorpo-

rate a wide range of variables in order to

develop explanatory models for patient-

assessed quality of care. Our study has a

broader range of measures of care than other

studies investigating the effect of comorbidity

type on quality of diabetes care.13–15 On the
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other hand, recall bias and under-reporting of

conditions such as dementia, mental health

conditions and substance abuse are possible

limitations. Although the 29% response rate

can be considered a limitation, previous

research has shown that bias due to poor par-

ticipation is not universally seen.34 Similarly,

although it is a concern for further reduction

in the sample due to missing PACIC items, this

is not an issue as 86% of participants who

answered 11 or more PACIC items had similar

characteristics compared to the whole sample

(manuscript under review). In addition, we did

not account for the dominant nature of condi-

tions. The small number of participants with

some specific comorbid conditions limited these

disease-specific analyses. Furthermore, we only

investigated the concordant/discordant nature

of comorbidity and not its burden. Finally, we

were not able to accurately reflect recom-

mended guidelines for diabetes care in all

instances; specifically, the recommended fre-

quency for foot and blood pressure examina-

tions is at least once every 6 months and not

annually as measured in our study.

In conclusion, despite comorbidity type

being associated with patient-reported provid-

ers’ adherence to guideline-recommended care

activities such as foot examinations, it does not

seems to be associated with patients’ assess-

ments of their care as defined more broadly by

the Chronic Care Model. While more studies

of this kind may shed light on the pattern of

this relationship, this study suggests that more

emphasis needs to be placed on care activities,

such as support for self-care, which are shown

to be less affected by comorbidity type in this

study and are transferrable across different

chronic conditions. This requires efficient use

of providers’ time to actively strengthen gen-

eral aspects of chronic illness care, which

underpin the management of chronic condi-

tions like diabetes.
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